Introduction
M ungbean (Vigna radiata L.) is an important summer pulse crop and provides easily digestible proteins (Nazir, 1994) . Weeds are a major problem in rainfed mungbean. Weeds can reduce yield of mungbean upto 67% as compared to weed free conditions (Yadav and Singh, 2005) . The herbicide use for weed control is expensive and continuous use of herbicides has created problems of weed resistance and environmental pollution (Shahid et al., 2006) and can also affect the quality of many crops (Nazarko et al., 2003) . Use of Allelopathic properties of crop residue for weed control is a natural and an environment-friendly practice that can decrease our reliance on synthetic herbicides (Minorsky, 2002) . Ben-Hammouda et al. (2001) reported that barley plant (Hordeum vulgare L.) released phytotoxins in the environment through root exudation and also by Abstract | A field trial was conducted at University Research Farm, Pir Mehr Ali Shah, Arid Agriculture University Chakwal Road, Rawalpindi to find out the influence of barley water extract alone and in combination with low doses of pendimethalin (pre-emergence) for weed control in mungbean during summer season, 2009. The treatments were: Control (weedy check), Hand weeding (30 and 45 DAS), Pendimethalin herbicide @ 1.5 kg a.i. (Dhima et al., 2006) . Scientists suggested that the allelochemicals may also be used alongwith low doses of herbicides to obtain good weed control results ( Jamil et al., 2005) . The current study was planned to evaluate the effects of barley residue water extract in combination with reduced doses of herbicide to control weeds in rainfed mungbean. , respectively at the time of seedbed preparation. Individual plot size was 6.30 m × 12 m with row to row distance 45 cm and plant to plant distance 10 cm. The experiment was laid out in randomized complete block design (RCBD) with four replications.
Materials and Methods
Barley water extract (W.E) was prepared by following the procedure devised by . Barley crop was harvested at maturity and herbage was sundried and chaffed with fodder cutter into 2 cm pieces. Chaffed herbage was soaked in deionized water in 1:10 (1 kg of barley herbage in 10 L of water) in containers for 24 h at room temperature to dissolve barley herbage allelochemicals. The barley herbage W.E. was then filtered through a screen. The volume of filtrate was reduced twenty times by continuously boiling and was stored in glass bottle at room temperature.
The treatments applied to control weeds in rainfed mungbean were as under:
1. Control (weedy check). 2. Hand weeding at 30 and 45 DAS.
3. Pendimethalin herbicide @ 1.5 kg a.i. ha -1 (recommended dose) applied as pre-emergence. Data about weed density and weeds biomass were recorded twice from each experimental unit from randomly selected area of one square meter at 40 and 60 DAS. Weeds were cut at ground level from randomly selected areas of one square meter at 40 and 60 DAS and fresh weight was recorded. The samples taken were dried in an oven at 70°C for 72 hours and dry weight was recorded. The weed species observed in the experimental area were Cynodon dactylon
Data on plant height (cm) and number of branches per plant were recorded in 10 randomly selected plants taken from each plot. Two random samples were obtained from each plot to take 1000-grain weight. Grain yield was measured on plot basis and was converted into kg ha -1
. The data were subjected to analysis of variance technique. F-statistic was based on residual mean square error. The LSD at 5 % level of probability was used for comparison of treatment means (Montgomery, 2001) .
Results and Discussion
Weeds density and weeds biomass All treatments significantly reduced weeds density and weeds biomass compared with control (Table 1 ). The data revealed that the effect of low dose of pendimethalin combined with barley W.E. was more than that of high doses of pendimethalin + barley W.E. Although, hand weeding treatment reduced weeds density, weeds fresh weight and weeds dry weight more than that of other treatments yet it was a labor intensive and cumbersome weed management method. Pre-emergence spray of barley W.E. + pendimethalin @ 12 L ha -1 + 0.50 kg a.i. ha -1 reduced weeds density by 62% and 54% relative to control at 40 and 60 DAS and it was statistically similar or better than spray of pendimethalin at its full dose (1.5 kg a.i. ha -1 ). The results of present study revealed that barley extract can be employed to manage weeds, however, its effectiveness can be improved with addition of pendimethalin at its lower rates. Furthermore, pendimethalin applied @ 0.75 and 0.5 kg a.i. ha -1 mixed with barley W.E. controlled weeds either equivalent or better than recommended dose of the herbicide. Our results confirmed the findings of Cheema et al. (2002) who reported that pre-emergence application of sorgaab @ 12 L ha -1 and pendimethalin @ 0.5 kg a.i. ha -1 reduced 50% total weed dry weight in cotton. Literature suggested that incorporation of barley cultivars reduced maximum barnyard grass and bristly foxtail fresh weight under field conditions (Dhima et al. 2006) .
Yield and Yield Components of Mungbean
The data regarding yield and yield components of mungbean sown under rainfed system is presented in Table 2 . Plant height of mungbean was stimulated by repeated post emergence sprays of barley water extract applied at 20-50 DAS. It produced the tallest plants (52.59 cm) followed by hand weeding (48.30 cm) and recommended dose of pendimethalin (46.40 cm). The All treatments enhanced number of pods per plant compared with control, which, may be due to weeds suppression with weed control treatments. There was no significant effect of treatments on 1000 seed weight which may be genetically controlled factor and it was not altered with the treatments. The maximum biological yield (2833 kg ha ).
The results of present study depicted improvement in number of pods per plant with weed control treatments. Similar conclusions were presented by who got more pods in mungbean by controlling weeds. Barley extracts increased mungbean seed yields either applied alone or mixed with pre emergence herbicide. Cheema et al. (2001) achieved 18% higher mungbean yields with two foliar sprays of sorghum extract. Weed control improved yields in our study. These results supported the findings of Mansoor et al. (2004) who reported that increased grain yield of mungbean was due to the control of weeds. Similarly, Borras et al. (2004) concluded that the increase in grain yield was due to weeds suppression that enhanced the translocation and assimilation of photosynthates towards the reproductive output. The findings also suggested that the dose of pendimethalin can be reduced from 1.5 to 0.5 kg ha -1 when it is mixed with barley water extract. Cheema et al. (2003) reported dose reduction of pendimethalin by 50-67% with addition of sorghum water extract in mungbean. Hence our results reinforced earlier studies and elaborated that allelopathic extracts can act in coherence with pendimethalin to manage weeds in mungbean.
The study concluded that barley water extract may be used to suppress weeds in mungbean. Furthermeore, Barley extracts can be combined with lower doses of pendimethalin (0.5 kg a.i. ha -1 ) to achieve similar weed control and mungbean grain yields as those obtained from pendimethalin alone applied @ 1.5 kg a.i. ha 
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